09-05-' (36 13:43 FROM -Mat tingly, Stanger 703-684-1157 T-564 P003/015 F-2J7 

RECEIVED 

CENTRAL FAX CENTER 

SEP 0 5 2006 

U.S. Application No. 10/766,823 

Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims : 

1 . (currently amended) A storage system coupled to a host computer 
comprising: 

a plurality of control units each connected with a respective disk unit 
and controlled to read/write data sent from the host computer from/to the respective 
disk unit , 

each of the plurality of the control units including 

a replication creation uni t, e ach of th e r e plication creation units being 

adapted to create a replication of the data of the -a logical volume relating to the disk 

unit connected with the corresponding control unit; and 

a plurality of volume pair information corresponding to the plurality of 

the control units, respectively, each of the volume pair information designating an 

original volume and a replication volume, 

a plura l ity of log i ca l vo l um e s corr e spond i ng to at least on e of caid disk 

drives; 

wherein the replication creation unit of a first control unit operates in 
such a manner that 

in the case where a replication is created in the volume relating to the 
disk unit connected to the first control unit, the volume information of the original 
volume and the volume information of the replication volume are registered in the 
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volume pair information, and a replication is created in the volume relating to the disk 
unit connected to the first control unit based on the volume pair information, and 

in the case where a replication is created in the volume relating to the 
disk unit connected to a second control unit, the volume information of the original 
volume, a virtual volume information of a virtual replication volum o corresponding to 
at l Qast^>» e-l og t oa l volumo of - tho - GQOond contro l uni t , being not corresponded to the 
disk unit connected to the first control unit and being corresponded to at least one 
logical volume [ of the second control unit while the host computer can recognize that 
a replication volume corresponds to the disk unit connected to the first control unit, 
and the information on the second control unit are registered in the volume pair 
information, and a request to create a replication is transmitted to the second control 
unit based on the volume pair information when a replication request sent from the 
host computer for creating the replication volume in the disk unit connected to the 
first control unit: 

wherein, in the case where the replication volume is created in the 
volume relating to the disk unit connected to the second control unit, a replication 
data of the original logical volume is transferred from the first control unit to the at 
least one logical volume of the second logical unit based on the volume pair 
information . 

2. (original) A storage system according to Claim 1 , 

wherein each of the control units includes a cache memory for 

temporarily storing the data; and 

wherein the replication creation unit of the first control unit, in creating a 

replication in the volume of the disk unit connected to the second control unit, copies 
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the data of the original volume as a data for the replication volume in the cache 
memory of the first control unit, and transmits the copy data in the cache memory to 
the second control unit. 

3. (previously presented) A storage system according to Claim 2, 

wherein the second control unit stores the data received from the first 
control unit in the cache memory of the second control unit, after which the data is 
stored in the volume relating to the disk unit connected to the second control unit. 

4. (original) A storage system according to Claim 1, 

wherein the volume information of the replication volume of the first 
control unit registered in the volume pair information by the first control unit in the 
case where a replication is created in the volume of the disk unit connected to the 
second control unit is virtual ID information for identifying, in the first control unit, the 
volume of the disk unit connected to the second control unit; and 

wherein the information on the second control unit registered in the 
volume pair information by the first control unit in the case where a replication is 
created in the volume of the disk unit connected to the second control unit is ID 
information for identifying, in the second control unit, the second control unit and the 
replication volume of the disk unit connected to the second control unit. 

5. (original) A storage system according to Claim 1, 

wherein the volume pair information includes an identifier assigned to 
the volume pair of the original volume and the replication volume, and 
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wherein one or a plurality of the identifiers are assigned to the one 
original volume. 

6. (original) A storage system according to Claim 1 , 

wherein the replication creation unit registers information in the volume 
pair information based on selected one of the information input from a user 
input/output apparatus and a host command received from a host. 

7. (original) A storage system according to Claim 1 , 

wherein each of the control units further includes a plurality of normal 
read/write processing queues corresponding to the plurality of the control units, 
respectively, each of the queues being adapted to form a schedule for a normal 
read/write request, and a plurality of low job priority queues corresponding to the 
plurality of the control units, respectively, each of the low job priority queues being 
adapted to form a schedule for a request low in job priority than the normal 
read/write request; 

wherein in the case where a request for creating a replication is 
processed equivalency to the normal read/write request, the control unit places a 
request for creating a replication in the normal read/write processing queue, while in 
the case where a request for creating a replication is processed in the order of 
priority lower than the normal read/write request, the control unit places the 
replication creation request in the low job priority queue. 
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8. (original) A storage system according to Claim 1, 

wherein each of the control units further includes a plurality of job 
priority set units corresponding to the plurality of the control units, respectively, each 
of the job priority set units determining the job priority information as to whether a 
request for creating a replication is to be processed equivalently to the normal 
read/write request, the job priority set unit notifying the job priority order information 
to the other control units, and 

wherein a control unit that has received the notification of the job 
priority information from other control units forms a schedule for sequentially 
processing the requests based on the job priority information thus received. 

9. (original) A storage system according to Claim 1 , 

wherein in the case where the first control unit transmits a request for 
creating a replication to the second control unit, the information indicating a 
replication creating process is added to the control instruction for transmitting the 
replication creation request, and 

wherein the second control unit that has received the control instruction 
determines whether the request is to be processed in priority, based on the 
information indicating a replication creation process, and forms a schedule for 
sequentially processing the requests. 

10. (original) A storage system according to Claim 1, 

wherein in the case where the first control unit transmits a request for 
creating a replication to the second control unit, the information indicating the priority 
order is added to the replication creation request, and 
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wherein the second control unit determines as to whether a replication 
creation request is processed in priority based on the received information indicating 
the priority, and forms a schedule for sequentially processing the replication creation 
requests. 

11. (currently amended) A method of creating a replication in a storage 
system coupled to a host computer, the storage system including a plurality of 
control units each connected with a respective disk uni t and controlled to read/write 
data sent from the host computer from/to the respective disk unit , comprising the 
steps of: 

registering in a first control unit original volume information and 
replication volume information as volume pair information, in the case where a 
replication of the data of 4fte-a logical volume relating to the disk unit connected to 
the first control unit is created in the first control unit; 

registering in the first control unit the original volume information, the 
r e p li cation vo l um e i nformation i n tho first contro l un i t and tho i nformation on tho 
s e cond contro l unit a s th e volum e pa i r i nformat i on of th e f i rst control un i t, a virtual 
volume information of a virtual replication volume, being not corresponded to the disk 
unit connected to the first control unit and being corresponded to at least one logical 
volume of the second control unit while the host computer can recognize that a 
replication volume corresponds to the disk unit connected to the first control unit, and 
information on a second control unit has the volume pair information of the first 
control unit, in the case where a replication of the data of the volume relating to the 
disk unit connected to the first control unit is created in the volume of the disk unit 
connected to the second control unit; 
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generating in the first control unit a replication of the volume relating to 
the disk unit connected to the first control unit, based on the volume pair information, 
in the case where a replication of the data of the volume relating to the disk unit 
connected to the first control unit is created in the volume relating to the disk unit 
connected to the first control unit; and 

sending from the first control unit a replication creation request to the 
second control unit based on the volume pair informatio n when a replication request 
Is sent from the host computer for creating the replication volume in the disk unit 
connected to the first control unit , in the case where a replication of the data of the 
volume relating to the disk unit connected to the first control unit is created in the 
volume of the disk unit connected to the second control wi tunit; 

wherein, in the case where the replication is created in the volume 
relating to the disk unit connected to the second control unit, a replication data of the 
original logical volume is transferred from the first control unit to the at least one 
logical volume of the second logical unit based on the volume pair information . 

12. (original) A replication creation method according to Claim 1 1 , 

wherein each of the control units has a cache memory for storing the 
data temporarily, 

the method further comprising the steps of copying in the first control 
unit the data of the original volume to the cache memory of the first control unit, and 
sending from the first control unit the data stored in the cache memory to the second 
control unit. 
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13. (previously presented) A replication creation method according to Claim 
12, further comprising the steps of: 

storing, in the second control unit, the data received from the first 
control unit into the cache memory of the second control unit, and 

storing, in the second control unit, the data in the cache memory of the 
second control unit into the volume relating to the disk unit connected to the second 
control unit 

14. (previously presented) A replication creation method according to Claim 

11, 

wherein in the case where a replication is created in the volume of the 
disk unit connected to the second control unit, the volume information of the 
replication volume in the first control unit to be registered by the first control unit in 
the volume pair information is virtual ID information for identifying, in the first control 
unit/the volume of the disk unit connected to the second control unit, and 

wherein in the case where a replication is created in the volume of the 
disk unit connected to the second control unit, the information on the second control 
unit to be registered by the first control unit as volume pair information is the 
information for identifying the second control unit and the information for identifying, 
in the second control unit, the replication volume relating to the disk unit connected 
to the second control unit. 

15. (original) A replication creation method according to Claim 1 1 , 

wherein the volume pair information includes an identifier assigned to 
the pair of the original volume and the replication volume, and 
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wherein one or a plurality of identifiers are assigned to each original 

volume. 

16. (original) A replication creation method according to Claim 11, 

wherein the first control unit registers the information in the volume pair 
information based on selected one of the information input from a user input/output 
apparatus and a host command received from the host. 



1 7, (original) A replication creation method according to Claim 1 1 , 

wherein a storage system comprising a plurality of control units each 
including a normal read/write processing queue to schedule the normal read/write 
request, and a low job priority queue to schedule the request lower in priority than 
the normal read/write request, and 

wherein in the case where a replication creation request is processed 
equivalently to the normal read/write request, the control unit places the replication 
creation request in the normal read/write processing queue, while in the case where 
a replication creation request is processed in a priority lower than the normal 
read/write request, the replication creation request is placed in the low job priority 
queue. 

18. (original) A replication creation method according to Claim 1 1 , 

wherein the storage system has a job priority set unit for each of the 

control units, 

wherein the job priority set unit of the first control unit sets the job 
priority as to whether a replication creation request is to be processed equivalently to 
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a normal read/write request, and notifies the job priority information to the second 
control unit, and 

wherein the second control unit forms a schedule for sequentially 
processing the replication creation requests based on the job priority information 
thus received. 

19. (original) A replication creation method according to Claim 1 1 , 

wherein the first control unit transmits a replication creation request to 
the second control unit with the information indicating a replication creating process, 
and 

wherein the second control unit determines whether the received 
replication creation request is to be processed in priority or not, based on the 
information indicating a replication creation process, and forms a schedule for 
sequentially processing the replication creation requests. 

m 

20. (original) A replication creation method according to Claim 11 , 

wherein the first control unit transmits a replication creation request to 
the second control unit with the information indicating the order of priority, and 

wherein the second control unit determines whether the replication 
creation request is to be processed in priority or not, based on the information 
indicating the order of priority, and forms a schedule for sequentially processing the 
replication creation requests. 

21 . (previously presented) A storage system according to Claim 1, wherein in 
the case where a replication is created in the volume relating to the disk unit 

11 



PAGE 12/15 1 RCVD AT 9/512005 3:44:40 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-3/0 * DNIS:2738300 * CS!D:703 684 1 157 1 DURATION (mnws):0348 



• ♦ 

■ » 

09-05-' 06 13:45 FROM-Mattingly, Stanger 



703-684-1157 



T-564 P013/015 F-277 



U.S. Application No. 10/766,823 

connected to the second control unit, the replication creation unit of the first control 
unit issues to the second control unit a request to write the data corresponding to the 
virtual replication volume to the at least one logical volume of the second control unit 
corresponding to the virtual replication volume. 

22. (previously presented) A replication creation method according to Claim 
1 1 , wherein the step of sending a replication creation request from the first control 
unit to the second control unit includes sending a request to write data from the 
virtual replication volume in the first control unit to a logical volume corresponding 
thereto in the second control unit. 
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